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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for recognizing 
and collating a face or other objects from a database in which 
three-dimensional(3D) models are stored when the face or an 
optional two-dimensional(2D) image is presented at an optional pose 
and illumination conditions. 

SOLUTION: The method comprises a step of determining a position 
and a direction of a 2D image, a step of calculating a histogram-like 
table to be calculated to each normal to plane based on a 
corresponding value in the 2D image and having a luminance 
coefficient depending only on the corresponding normal to plane, a 
stage to successively plot each 3D candidate model at the 
determined position and in the determined direction by using the 
normal to plane in liaison with the corresponding calculated table 
like luminance histogram and a stage to compare the 2D image with 
each of the plotted 3D candidate models. 
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measure) tiMit^t-MZ. "^^-yfJlOM^Z^VM^ 
' mz. S,mmtWm&^ (error measure) i: U 
[0 0 3 6] flg^©3j<-XtC*fLT, mh^JBn\t 

\zMLXWmmif>iiz>i:^^ tz-fy^^^mx&^o 
[0 0 3 7] (¥oT, *^0^tt^>C0J:e)lC5itf1- 
10 5. 

[0 0 3 8] a. ^j^'^lC, «-^-r;i/*^ riEH-^J %©T' 
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^\zMbx 1 o-f o, 3^<Dmii:tmt^zttmt 

bv\ ) mz. *^tcii2o0M*Lv>^*^fe6. 
[0 0 4 0] c 1. #il:*®^7^;K0?awS:ePi (b) 

20 -Qtmtititzmk/mmi^y^hif^Atmi^x. m 
bx. m^fm^^tirzt^iiim±m\:'fmvmi<Dr 
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nLxsimx^^. i^i)(DMmm (c2) m {c 
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mm^^brzmm(Dtmii. MoEmzMbxit^ 
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[0 0 4 6] g^^c^S!(^$tlT^^st>®^d. 
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^ (reflectance value) imk(DW^-^tlt=.^t 

[0 0 4 7] *^®^r?St*, 7>'<;i/h©sij-^x 10 

m^t^.mmm<omz(D^mth, 
[0 0 4 8] R ; mmmitAa^Brntt^^mm.^. 
\zm^ ^mm] , 

N ; ^^j,zmh^m\zm!b {irm^%. 

[0 0 4 9] t^z. mm<rmk^tit=mL\t. m^z 20 
m<DmMmmmmn}Lmm\zm 

[0 0 5 0] i^^tifeH^^ti, r^®8feS;(cj:»jiB 

[005 1] 
QR3] 

I = RbL*N 

zzx\ iitmm.m;^.izm?>mmmx';^*). *im 

[0 0 5 2] #^.tCfel-t«*R, b, LRXfNm-X<o 30 

tuiH 3D=Ex;^7!)^e)l/>^u>^/'&^f^;■^fe^^)^c 
[0 0 5 3] mtf^n^^^^eT'n^k^fmmimt. # 

>fAtCfci:tS^ (2) ^^til-DOm^it. hm 
LSriSt. ^?CfCSS^3 0^5:^79 3 i:T'feS. 40 

[0 0 5 4] mm<Dmfoimmi. mAhL*N 
(D^m<zti:m. mz tmuzmioysmzts 

[0 0 5 5] #,^.jc^VNT. m.s^^-t^t. fjtoS; 
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^0fi$:B (N) , mB.m.t:\^S, 
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[0 0 5 8] 
.BS5] . 

ibfji^^zf^ibV. iktVomkiD rij {cMSi4:fc 

v^s^l^ii. B (N) tc<ky*$n&¥*^ti. ascsic 
^t^i^«>^x;^/*^e>3l5T^^sfe«), b (n) ttor^© 

\zm^hm\z^x-^t\.^)L^. ^^imkmrnz^ 
\^wm.^^^zt.\mzht$i\\ z<jm^\z\t^ 

[0 0 5 9] B(i®:ffisg^^ h;b&l![tc-r-5Bigrr'^ 

t^i)^, B : s2-»RTS>€.o ZZT', S2lju 3 

^7^\zmnkt.t\,tz.im\zmh^x(mmmM^ 

^ (Gaussian sphere) 21*, ZffMOWi}^. 

t=M]^!mL (brightness function) ^^■D»^ot.tS^ 

(lightsphere) j mtmiti^o 
[0 0 6 0] ^tX0tZ6it. W-^dmm'EJ!; 
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-m\z. mit. m.^ji.^^^v^it^ij'iz^ 

mx$>^, mmo^im^mzit. ^^^ms(D^mi^\f3 

0^'kX(Dl5\^ti^ibmt^%iS^M^). za)mmt^.:^t 
fe. iJ^7M±.(0'^(r>mzii^m^t\,^l5m-^^^^% 

<Dmi\t^r^(DM^\zt>tz ^xj^.zt izmtt^ ztti'^ 
^mx$>^}. '^oxm'^Lx\^^mm±x^itt^zt 
*^T'ts. ^\z±x(D9mi}^fmmz$>^t^tn 
n mmmmt}^.:^tizmititir. ^(Dmm^tisoT. 
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[0063] 

Kiel 

W^&(mi5\znhX. Tj^ (cast shadow) j Wd^^^ 

\zmmtm>x ^ immmmm^wmiL-t^ 
mx&i>. mts M(Dm^^*itzm^^tm.iz^^^ 

^^\z. m^t)^tjii^^mzmii''omti^:itiz^^x 

rit (attached shadow) j tltm^i^tl^, * 

T. m^mtf^m\zmt^t^^z>wf}^^v:K^ 

[0 0 6 5] mm^j^mf}'^. mmmizmLxm^m 
1. mmM<Dmitii:^'7m^izm-t^o 

[0 0 6 6] m.0^^m<'mff 

:^^mi<Diy:^'rMzmm^m^iltlZii^. 
<0M^\zwm^mi^^^, 

[0 0 6 7] Lij^Ltiis^b^ m.ti^im&\zii>^). 
^^\mm\zm^t^zt.m^h, nmzM. irt 

[00 68] 
B»7] 

/ = /?r(A^) + 5g(JV) 

r3T% sg (N) s 
\x?i\zn)iLbx^(rM^<jimmm.x-&^). -is. 
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16- 

g (N) {j:?^®l5|^i;bT®5t^^fc5:^1-. 

[ 0 0 6 9 ] jg«4 (ommn^m. ? icigimi-ti«<!?( 

[0070] 

GK8]. 

I/R = f(N) + SgiN)/R 

Lif^Lfjii)^^. mzznm (n) r-^nn rsi>'s 

fmt-53i:*^T'tSB (N) ^mLXmX^^V 

y^^)yff(n>Wi\ wm^^\zm^^'ms><m 
mmi\zm-t^z.>L^m(iir^, ^etuz^tf^tf^t)^ 
mEti>^^m(mmM^^imt^X';ka 

X^60o ^mztm^. =fo^lo0^?S$:^t 

tin mmM^^mm=f:7'/iizM-:s\'^x. 

20 ■f0^x;i/S:«^LTigiii-tS:it*<-C*t5. L 
[0 0 7 1 ] gftfC, Hg^lC^bTM'5iofc^x;b*^ 

m^tf^^^tc^. mmmit)^^^^iz\t. b (n) 

30 mmzimbxm^^n^:it\ztjt:s>o m-ox. m^p^ 
mmmit. m\z::$im<om^^mm^'&^:iiL 

[0 0 7 2] *i§^#e>i±, *i§^©:^i£02oc^^ 

2o0iii!iKii: -fn-ftu (1) iiws^ifeiifiitflg^ 

tmOW^X&i). (2) #l^>(^(f>®)16^0^^l 
(lightsphere c»efficient value) (Di/tifi^MSrXrfe 

mt(Drs(mmz. wm^t omm^iULx) mt^ 

X'$>6o. jSM^^ (reflectance multiplier) it^tji 

»:ttui ^>iz'^tn?>m'^trti>m^\z. w^i 

>y;i/©jg:ic i i)im^nrz\^y<D^tiEm\zm~x 

\t. RMS (root mean square) WM. 1" '5:t>*>^fiSW 

50 fcssD (nmm>m iiimt^zmzmt^^ 



(10) 
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[0 0 7 3 J 't(Dm^mmO>^(D S T> yif^n^^i^=L-)]y 1 7 0i)^6 

T'*S3D#«ii o*^$tiSo ^ ^cS3v^T#t^>^c^3^ts^l:li^■t•5fc^?)^c^x- 

33lil2 0S:figfflLT3Di^S:3^bTx-fS?^Mb 10 *flBgl 6 0®x>h U®|^b!)^$*U ^88g!S: 

u zntmmz^tti^±x(D3D^—stAiz&n^ msit?>ki^izznio<D^(Dmm^fmm^t\,^. ^ 

3Di^l 0lcM1-SSIf^5^5:lf^-r.5o m^tl^o ft^tC Sa0MMlig!$:fiA-g.^x;i/7 0 

l±. x-^f^-:^4 0tc^$tiS. 3®IB1i^ A^^tu B^a^5 0tc^€.S=fomv^-S(i:UT 

M?©^{i7=-^f*^S*xS^.#.Tig»tcf5:DT«^lctf [o o 7 7] 3t«7^-^mh®iM^«:, S3 icf^ic 

[0074] jmcD^mz. m^mm 5 0 ^^M^ofc* < i-tf > 2 0 0 ^^s. o 1 oo^^^if^ 

{C*i/7.xAlCilg^$tlS. 3^3^6 0 ii, 2Dfig^5 0 ±^C^&*■r-5,^,^iBx.^fcV^5!)^e), ;!j^^{CB^-5,^. 

3 D^x;i/ 1 0 (D^ti^etitamu s% 20 ©i^Tosisss 2 1 0 1*, z:*ie>® if> 2 0 0 0 1 o® 

mv\-iSC7 0$:^tSfc«?)K:d^$tiS. tfiicfes. *^&&mBllt5 0^tcM^bT, ^> 

fl^S.t>'^x;UC*fbT, ■te®^7=-^{Cgc5VNT, /<;i/h0=Ex;i/T'ttbL*N (2) i:HUT'^Sil^S 

JK-XS:tWtSSfJ®^i>^.-;U±5^$^lT^^'5:V^. 3 $tiTV\5I/R (2) 5:|f^1--S>. ^x;H 05!)^e>3 

©JK-Xlf^li, ^iM'Ei^^-fie OiZ^i')jmt^tl ®*acolrNTSE»T'S.-5N (2 2 0) ©^itt, x-^f^ 

S. )il 6 0®iELV^lf>2 0 0$:i^1-Sfe«)^C^$^l 

[OO75]02{i, SI 0?t3^^ t;=L -)l 6 0 Sri^ffl 5lilT'$)5. <!>CJC, ffl I /R*^, *^®:J^t5S® if 

izBtMx:^^, m^mm5o\m^(DrzmzmB'^ti mtm^'^n^mz^Lx. -^nm^mmt^zt. 

i>o ^=e*J=L-)\,QO\t. ^x;H 0$:Rg^®^5 0 ICJ:U, Z:®t'>2 0 OjCifAStlS (2 3 0) . 

^:®IHK^4^cov^T?^c^^c^ltt^•y■:/^i>■rL-;l/l 4 [o o 7 8} RhT-ii, =i'r)\ym&-:fu-\i7.i)\ ±ML 
oSrJtts. z:ti$:ffe)fctt>ic, i?-:/^e;n-;n4 0 so fcie>^cffit®^,#,^cfcv^Tlo0^7^;^®»*^f¥fiili$ 

\tT-9^-7.A 0A>e,^!;®^x;i/l 0 S:#Si:i:=fo 4^TV^6^j^Cft^;5:%®i:bTa^Lfc*^, 8P^^W«?S:*M 

tc. /K-X^ 1 2 0 ^^e>=t7';l/ 1 02310^® LT^®^7^;i/tcftS$:5)-l!I-r"5z: prtgT* 

||!5 01C*N-S^-XP (pose solution) 3 ZltHCj:^, ^■r;l/*Ha®^x;^i:®^^^C^v^T^>^Jfc 

tvH fiS^Mii 5 0 m:^=t^)\y 1 0 ®«l^f5 * V ^Wm^^ Limi^%^\ZO^ ^ x^l/^r^tc^t 

5 OS:fflVNT^T®=Ex;n OizMLxmizi7t>nx [0 0 7 9] Mtc, «ailWJfclSM>i<ft#lt::^D-fexS:iff 

fea<, ^t^H )t«^e^a.-;i/6 0tCj:Sg:^K:fS:C ^lutC, l o®^7^;WC^^)t^^ (lightsphere 

x^7t>nx%^^\ result) li, i:'®ffi®^f';^^c^s^:^$:t)i2^gi: L 
[0 0 7 6] ^^i;^-;i/6O0±;u-^l±, -y-^^ $£oT, ^®:/o-l2XS::*di^ilfc3?!Mlcj: 

i;a-;i/l 5 0tCj:y®||5 0jcMLT;5^^5tlSo -y- 40 »J, |&^fi«^S:StCitfl«$-&S3i:=bnrilT'&S, 

y^s^3.-;i/i 5 Oits ^-x^i^rL-;n 2 o*^e>0 [0 0 8 0] mz. )i63^^s;i-;i/6 o^co^^T$e>^c: 

^fSSr^U ®l|5 0®#,^iCfcV\T, ^x;hoan MC|ft^t-2>o )l^^i;rL-;b6 Oli, 2o©^tC 

e^SM^RSr^U jJfg^I/R^rff^tSfcto ^»hZtti^X^ho 

{c, m*tci3t-ts®iS5oi^®^i$:^tSo 1. mmmo 

tc, ■!?-:f=Es;n-;n soli, ^®ASrjz^fB:-t'5^-r;i/ [oosi] a. fig^$:S=fe)S<Si^1-s^x;b®5K- 

©SffiliSN U 3t«x- iJflSg 1 6 0 rt®<5r«iK: X&tl^tS. 

)!ig^I/R$:|fA-rs*^5:f!l^tSfe«){C-etll:d& [0 0 8 2] b. S^±®,^.tC*rf5:'t5^x;b®®^ 

ffl-rs. z:®ifAn 7;i:3vxA<Di^0^t,^m^m 0m.i3i$>t>-^^m^m,th, 

mxmi^ti^mz^^). m^mm. ^^^mx^ti [oo8 3] c. m^±<Dj^^zMmi>=i7')V0mm 
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2. m^mmtmLris^mo)±<Dmmm^tm 

[0 0 8 4] ©PglT-ti, Z<Dm<Dt^l!b\zm'^m^J^ 

D^-r;i/i£iffi*^t>StifeHlif^S:ft#tSfc«b® 1 o 10 
[0 0 8 5] l5«l®Si5g^0A^li, fi^MISQ, <^ 

[0 0 8 6] rtie)®A*2S.tJfffi:^j$:r^tciESltclJWI 20 
[0 0 8 7] SWIS:^»cl-Sfe«)JC ^^^n-AH 

th^u±7.i)\ ^^,m/m7L\-ms m-mmzn^Lx 

[0 0 8 8] M^H^Qll. |l¥®±lC^«?)e>tlSg^ 

[0089] 30 
[£S:9] 

gIRT'fey, m IB^Q (P) H Q*^-^.pS:¥«lt 
S^Sr^trilf-aSStlfcV^ rrT'pliR2|^® 40 

[0 0 9 0] 3D^x;i/Mli, h^^^fit 
•S, Zt\,<b\t. =^'f)\y±0'^yzfM^.OMUX$>^R^ 

[009 1] 
K5C10] 

W=(u «)} 

m<Dm.ti>m^ri^Mt^, 50 
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[0 0 9 2] ;!j>lv^f^;i/Klj:3®^ai^T'&S, 
[009 3] 
[|!C1 1] 

[0094] 

mi 2] 

Kix,y,z) = a*ix,y)/z, 

[0 0 9 5] JS^O'ilHtJr^j^^^x^l/O-SPT'feSo 

(D^^)^<ommt:mt^^oizmt^i.t%m 

[0 0 9 6] jK-XTti. R3|^0Pi!H!p^T'*y, * 

^^=^'f)\^K^';tLx^-&t\,r=mz. =^y')\M\zmm 

[0 0 9 7] tr^hh. if^-ximkm^^. 
jsixf<ii<o:&?>M-^\znLxmmzmrz't^ t-rs. 

[009 8] 

0R13] 

z.zx\ Pi«3^JcTc=E7=;b0,#.T'*>y, 
[0 0 9 9] mi3i&t>'&5MmmmRit. "m 

[0100] 
[E14] 

tcas^n^cvv ) . mmmQtmmi-±x^(D^ 

^lzm^it^^^x\>^^. 

[0101] 

mi 5] 



(12) 
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[0 10 2] 3D^x-n/M(Z);^,Pi/s®®«&Mlnili, P 10 
[0103] 

mi 6] 

V = (/7-^)A'(/7-i) 

[0104] 

mi 7] 

«=v/ i |v| I 

[0 10 5] ^icii, #<®m^, P<Z)lgC<@©ia^, 

[0 10 6] n\tR^Pi<D^i; h;bT&«fc«). fi^C^ 
[0 10 7] 

mi 6] 

n = in^,n^,n,) ^ 
ZZX\ 3o(D^ttn(D^*V-ftlxm y:^\^RXf 

[0 10 8] 

Bai9] 

z^xti. ms:^m^ t^t)*., s/i^Tc^r^ o-spac 
e) mm<mmt^^jitziii}^X'^^, ms^iz so 
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(i, nAm* (origin) {C@^$tlTV^§i:#^?>*l-5 
nl^^&Ki; hMZMLX^X0^m^JiW.O>mx 

mtt^tz&>. 't<D%m^\tmmmom'^±xmtt 

its, ^$tl-5. 

[0 10 9] z(Dn^timm<j:>^mmt'mmimz 
[0 110] 3ti?:^fcfetxT, w»A^t>'^±mm% 

[0111] 
[S!C2 0] 

AT: 

zD^9)\M(D!U.\zm^mm\znLx. ±.^\z^^ 
^mmzmmmm^i^tmtLx. mm^ 

[0 112] 
0Bt2i]. 

NiKinp,))) = n, 

zzx\ ^mitniimPiizm^mmmxtfm-^ 
nrzmsx'$>^c 

[0 113] mt. m Q(D^^.^±m^'^t>^ntz 

z}i^m.t?>rzmz}^mn^^^i:t^o ztnt. 

^mt^ztiz^^). ^i^mMiznt^n^o imz^-k 

t^zntf^X'^^o if'^y^ v'^y • x^i^xc^^^ 
[0 114] ^T;i/rrijXAiju fl^Q, Stofefc-fr 

[0 115] BI:i:•©J:e)^Cfi^•tS*^?:S^Uf^^■t 

[0 116] 
BS2 2] 



(13) 
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A: S^-*R' 
N (q) =nX'$>^t%. IS!^2 2l.m^iZ^*)^X^ 

[0 117] 
D»2 33 

Ain) = Qiq)/R{q) 



24" 



[0 12 1] 
Ggt2 7] 

1 



[0 118] 
K!f24] 



ZZX\ # (P (n) ) li. 



(n) m^\t. 



10 



[0 119] 
G»2 53 



Att, A (n) =D (N-1 (n) ) J: 5)^1-53 
oTfeJ:<, tSeoT, N-1 (n) l3*-®^T-tt«;<, 

[0 120] 
GR26] 

?(«)=yA'(p) = «} ^ 

I(p) = AiNip))Rip) = D(p)Rip) 
t^oT> -S9fi^fCl±, A (n) $:#Sfe^?)^C^r^<o*^(Z) 

[0 12 4] t-f, ^taffiSS/^^? N;i/*^e)i&«b5. 40 

[0 12 5] 
GR29] 



^htz.%^\Z\m^<Dmm (measure) ) mM^OMX 

[0 12 2] Lt'^Lfjim. mmft^^m^izii. z 

izom^t^, niz. mit-mizmizmt'Kmk 
it^n^(Dx\ M^®ffi«®2o®iii5:{fc$tifc*,qi 

t^tzi^izmM^ti^t^iz. yfM(otmit^x$> 

[0 123] 
BR2 8] 

=e(;')/-R(p)/2(p)=e(p) 

^:^mM^ttS^2^0)\) (OUJmS^nOiWZWMIh 

sE(D z *[n»Cfe^>^^?:S^>®P^^1-5 3 1 iZfj^ 

[0 12 6] *^#<Z)gm fflnx. ny, n 
[0 12 7] 

BSso] 



(14) 
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[0 12 8] :i*lS:||fft-S7?^4?JC®iiyT'feS. m 

iE:5J^Sij, i, j = l, 2, m, 

[0129] 10 
GR3 1] 

ii-i)/m^p^<i/m 

[0130] 
GR3 2] 

(y-l)//n^/7^<y/« 

[0 13 1] ;!kJc#SiJ^iE:&?^Sij*^ rtfvj 

r;t^'y hj "^feSil^EU ±iBC^3 i;ftOt3 2 20 
^Wc$nfe#^{c, pl4 (i, j) SS^M-ir^vhlc 

[0 13 2] Z0&m^^bX. m-(DA^y h 
(i, j) ?k0J:e)tC#mS^nlC^LT^«)S 
Jlilj&^-^t^*. mite. £/7 hjfttJf^^'ir-^l/j&^^f Sti 

[0 13 3] 
K!C3 3] 

»'=[«+(U0)]/2 ^ 

3 2\z^-DXimj^tmt^o :ine>® (i, j) 
^\iis^m±X'~mtjt^mviti!t^^zinzmt^^ 40 

[0 13 4] ST, T;1/3UXA14, M^M^OWC 

(0 ^^tc, 7;l/=r'JX^A'Mif®^Q^cov^Ti^^;3I 

tZtK^^X. ^H^ptCfcvxT, 7;i/:iUXAliM 
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(jU D (p) =Q (p) /R (p) 0mtmU Z(D 
(i,. j) #@®l^>{CjDx^o 3Z:T% (i, 

j) ligS^3i2il>'3 2tcfi^oTi5SilSlN (p) oym^^ 

%m^n^ izzx\ trz&.T(mmx\ zoztiz^ 

■5) = JllC, T;b:lUXA{i (i, j) #S®1^"MCM 
rtlli, ±xE®B (n) TfeSiRB (i, 3) (D^m 

mm) ^^tzhto 

[013 5] mskizit. liLimmLtz^^iz. ±(Dtm 
[0 13 6] zixtx<Dtz?>. ^mmcoio^i. 

mt LXmir?>^izMhX^Ltz, 
[0 13 7] mi'-^m&B (i, j) S:^UT. 

xAttStefetriiaairf«Ni^(DiSf«N (p) s^i^ 

So i0J:e»}C*j^LfcN (p) ©ffiSr^UT, 7;V 

(i, j) ^tmu mB a, j) ^^i-^o 

mz7)l^VXMi.r^mmu 

[0 13 8] 
G»34] 

/(P) = /?(P)5(I.7) 

m (i, j) ^ag^tsr^iii, 
4TSo t^oT, ^^)\zmm' (p) A^sti 

a3l«N (p) 0^|^C|£t5V^T^^S. (i. 

j) ^^(DV:y\zii^)'^^^t\.tz.ii.l3mM%i\zYk 

ip) tcar^i-5fe«?)tc, B (i, j) 0is?@^t6ffl$: 

(p) li, ^lc<!>t^5:tmi-Sfe«bfc«M$tiS. 
[0 1 39] 
K![3 5] 

/(p) = J?(p)5'(p) 
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[0 14 0] zzx\ mt<o^i:m-t^r?\y^vx 

K.iStiX?>±X<DD (p) ffiJCoV^T®U>^S*^$ 

i^mmkt)\ t<D\^yizMLxtm^n?>, ^^mt. 

±iz^^tzB (i, j) i:tofe<i^i;T'fes. 

ZZXit^V (i, j) %^bTV^^. 
[0 14 1] fmS:«6ffl-r-501®^m WMEit 

[0 14 2] 
G8[3 6] 

ij 

20 

e). 

[0 14 3] ^•/0-fe;^{C'^$tife|ggC$:C (i, 
[0 144] 

30 

£ = ZC(r,y)K(/,y) 

^ fjtmmRxmmizM Lxms-^mmmm. 

[0 14 5] C^ny7i.«m2fc0^c 

+ + yo^7AWm<D]S:)^T'^tC|^Sn, 3 7^® 40 

6 'z>(mm^^±x(m3^'^t>-^xwm.-^t\>tz,- 
[0 14 6] ^jci^$*ifc*^®:^aw)fsfeigs:a 

[0 14 7] 1. 6 4 0X6 4 0CDmg5:^t-&®^l 
S.tK=txMC^LT, ^tlT. h ^^UOh^Oi 3 2 X 
3 2<B0l^>(;!>i|^*^K<iM^tS3i:*C|3I^Lfc. 2 
4X24<i©l^>tj^<«igS:l8S1-5. 50 
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m.m.(Dmm.mnoym\mw&t(Df^\z v 
\^itymt^, 'h^o^mscmmLxm^n^tz. 

m.(f>mm^\^y\z^tix^z.t\zi: y^oi^ifw 
fpif-r€)3i:jcj:*A :if-w^(oi3m^%\zimt^z.t 

i)^X'^^, 

[0 14 8] 2. l^>tcMbT:?!/'>;^3a^0iI«?)ii»S:^ 

m-m'tiM3^^<D\yy'^^} y^\,zm^mthttmm^ 
m.\zLx. 'mmmt^zhis^x^^. ^\z. m 

BmDm^^^:ff'y::^mzmit^ztt)\ t^j:t>-6 
ifyom&z z x\m< x&yfy ®ffl0»&^tszi 
i:t>\ V-yzrvy!f(Dym-m<tzi,t,-^i)-^t>^t. ^ 

mz^mix$>^ z. t mm 1 

[0 14 9] 3. b:X h^?*5A • ti>tt®^^t>'^f-Vb 

(DmmtmbxmizM^^tzi^. lyy^^'vyirm 

[0 15 0] 4. 9>/<;bhffiS:ifoiWt^{C^UT, B 

mM^¥^^m^izm^\Hmit. imtn^m^t 
mo>i^izmt^. mmmit vxmmt lt4 

0kfz^jh^ (convolution) T'fe-S. ^®:^V^#^^Z 

$5{)m3tisT'fe5e>. ^m<Dtmzi5\^x\t. % 
t\At. i^mDvy^^)y^mm^^imz^mt 

■5. 

[0 15 1] 5. mrr-^wt^vm-t^tz-i^iKm^ 
A^mt^m^. im\z\&\^]mm^Mt^^..\t. m 
mtim7^n^t^izw<i^M^^^^^t)^&^o z. 

mz. m^nmzKi^,hW^z. mma^mx^^^ 
smmmm-^ti^, z.(mmmmsiz\z^^ 
tiTVN€.*^> EiMmtmm'\^7.v^yh^m^xtm 

z.(Dmi.(Dtmt. ^f-vi/*^7^-^^-7.tcme> 



(16) 
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[0 15 2] 6. w^mmmit. ^mr-'Stimm 

MIC, :i(Di:^tiAit^SW^ (intensity sc 
ale) i:mi^'^^m\^iy^$>^o .SeoT, 3t^tit{C-^ 

^fi:^^f«i^lc0^:v\1i^g^®v^1'n*^^:3a<i^ov^T^^ lo 

X. mm(mfmm=bm^izm^n^. 
[0 15 3] ^m^it, :^m^mmK m^^^it. 
a^^i' h)i^(Dj:'^imoym^X'0'ic<D^mt 

^+mm-t^X'$>az>o fiP-^, mk 
imiz^^iomizMLXi[k0m,^.^^t^^t, 

[0 15 4] 1. t^5l^tcj:5;^fficM1-S3EII'a:?iJ 

y^7^j^\zm^ms^tm^^tm<mm^:it 20 

^mmzMLxmm^'^tisx'^^mztmM00'^\ 

[0 15 5] 2. *«^CD:&a?l*, tjSa^tCJ:^:*^ 

j:yffi#T'fes. :mmco-mit. MT^vf^yhmy? 

X\zn\,X lif&^iHj:2«j#<®=i>l^rL-^^5:^ 
i^^^^imt. v^t)»0■5#^cDS/^2^T;^drux 

fe-So umic, mm^\zi.^'mvm^\t. ^^m>h 
vj\^^^\^m:Lh^mt.\j. ^\zwm.my 40 

[0 15 6] 3. *#§^©mifiS®:^J;y t>^^T' 
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■HW^om^^^^^t^h. @;t/<i7 

otssm(ry^^mMrm<-:it.\z. ^mm-^^. ^n-i 
(hi5mim&&i\ if.(D^o\z7'-9R-cm&\zm-t 

[0 15 7] 4. SP^I^&^A'^T'^ 

\zm.(om'^n^^nmti>m. wm>^-f^\zi<.^ 
^(omxnmt^:ittMmx&^o m^izj:^ 

:^mx\t. ^oimoik^n:^ hois^is^i>mmt>ii' 

iz. z.ixkmft^z.t\imm^^\i^mx$>i. 
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